cal hormone by rats liver tissue in vitro, with proportional change in adrenal weight (Yates, 1958 weight. In order to maintain its concentration in blood , injections of SU-4885 were repeated every hr. Uninjected rats were sacrificed at 1, 2, 3 and 4 hrs. from the lst injection.
3) Response to exogenous ACTH An aqueous solution of ACTH, 50mU/0.1ml, was administered intraperitoneally at a dose of 50mU per 100g body weight. Uninjected rats were sacrificed at once and injected animals at intervals of 15, 30, 60 and 120 mins.
RESULTS

Results in Unstressed Animals
Significant increase in adrenal weight was obtained after administration of T3 for 12 days (Table  1) . T3 administration was also associated with a slight increase in pituitary content of ACTH.
Thyroidectomized rats, on the other hand, showed a marked depletion in pituitary ACTH to the level of about 60% of the control group.
Slight decrease in adrenal weight was observed in the hypothyroid rats, but an increase was observed in pituitary weight over the control group. thyroid rats demonstrated a steeper decline and the maximal depletion,-52.5% was significantly lower than the euthyroid group (P<0.05),while hypothyroid rats showed rather slower slope and the maximal depletion,-34.7% was significantly higher than the control group (P<0.01).
3) Pituitary ACTH As shown in Figure 3 , an abrupt fall of pituitary ACTH content to the level, 31% of the resting value occured during the first 15 mins. in euthyroid rats. Pituitary ACTH level showed thereafter a gradual rise up to the level about 70% of the control value at 120 mins. post-stress.
Hyperthyroid rats showed a more marked depletion of pituitary ACTH content to the level of 24% of the control value at 15 mins., which was followed by a gradual increase.
Thyroidectomized rats showed a significantly less depletion in pituitary ACTH content at 15 mins.than that of the euthyroid animals (P<0.05).
Effect of SU-4885 1) Plasma corticosterone level With multiple doses of SU-4885 plasma corticosterone concentrations showed a gradual decrease in similar fashion independent of thyroid function and reached maximal decrease approximately 40% of the resting value at 3-4 hrs. after the 1st injection (Fig. 4) .
2) Adrenal ascorbic acid Results were expressed as per cent decrease from the adrenal levels of the control rats (Fig.5) .
Following the injection of the drug,euthyroid rats showed a decrease in adrenal ascorbic acid and reached the maximal depletion,-44.7%
of the control value after 3 hrs., which remained essentially unchanged at the end of 4 hrs. Hyperthyroid rats showed a more rapid decrease in the adrenal ascorbic acid, but the lowest value of-45.1% after 2 hrs. was significantly different from that of euthyroid rats (P<0.05). Hypothyroid rats revealed a slower slope of adrenal ascorbic acid and reached maximal depletion after 3 hrs., which was significantly higher than that of the euthyroid rats (P<0.01).
As a control of the stress of repeated injection, to another group of animals was injected saline repeatedly in similar fashion to the injection of SU-4885. One hr. following the 1st injection normal rats showed a little depletion in adrenal ascorbic acid to the level, 7.4% of the control value, which was almost unchanged with repetition of the injection. These findings suggest that the stress of injection per se did not contribute significantly to the adrenal ascorbic acid depletion observed after SU-4885 administration.
3) Pituitary ACTH Control rats showed a progressively steeper decrease in pituitary ACTH with additional doses of SU-4885 and reached the lowest value 82.5mU/pituitary at 3 hrs.after the 1st injection. Rats administered with T3 demonstrated more rapid decline in pituitary ACTH and reached the lowest level after 2 hrs., while thyroidectomized rats revealed a rather slower decline and minimum was recorded after 3 hrs. However, the lowest values of the latter 2 groups did not significantly Each point represents the mean of 3 observations, as per cent change from the control adrenal levels. Hyperthyroid rats revealed more rapid and marked depletion in adrenal ascorbic acid concentration than in the euthyroid rats,suggesting that greater quantity of ACTH was released in response to surgical stress.
Hypothyroid rats, on the other hand,showed much less decline in adrenal ascorbic acid,suggesting that their pituitary glands were less responsive with respect to ACTH secretion under the same stress.
Changes in the level of ACTH in the pituitary gland were selected as a parameter of the secretion rate of ACTH,because ACTH appeared to be mobilized after an acute stress primarily from the pre-existing stores in the pituitary, which was reported previously by Kitay (1959) . Hyperthyroid rats revealed more marked depletion in pituitary ACTH content than the hypothyroid rats, suggesting that greater amount of ACTH was released in response to surgical stress than the latter.
As to the in vitro bioassay of ACTH, Roberts (1957) has raised the point of nonspecificity of this procedure,since rat plasma and serum samples are capable of evoking an increased production of corticoids. However,a differential sensitivity of the Sayers estimate of ACTH present (oxycellulose adsorbable) in the plasma and serum when compared with the in vitro estimates can be explained by the adsorption and inactivation rate differences which appear to play a major role (Fortier,1958) .
SU-4885 was used as another trigger of ACTH. In order to obtain a complete inhibition of adrenal steroidogenesis in rats,rather larger dose of SU-4885 than those used in dog (Jenkins et al.,1958) or man (Gold, 1960) was selected to be given by subcutaneous injection repeatedly every hr. Plasma corticosterone showed a similar decrease independent of thyroid state following SU-4885. Nevertheless, from the rate of decrease in pituitary ACTH as well as adrenal ascorbic acid, the pituitary glands of hyperthyroid rats responded more rapidly in response to the decrease in plasma corticosterone levels, while hypothyroid rats were less responsive than control rats.
If the restoration of pituitary ACTH during the experimental period would be negligible,the amount of ACTH released in response to decrease of plasma corticosterone levels may depend upon the pituitary ACTH reserve prior to the administration of SU-4885, since ACTH contents in all groups irrespective of thyroid states reached the same minimum levels after SU-4885 administration. The present findings showing impaired reserve of pituitary ACTH observed in hypothyroidism was consistent with other observation (Gold, 1961) . However, the data indicating normal reserve of pituitary ACTH in the case of hyperthyroidism contradict the results obtained by Gold (1961) , who reported a subnormal response to intravenous SU-4885 in patients of hyperthyroidism.This difference may be explained by the difference in dose of SU-4885 administered; Gold used, as he commented, rather insufficient dose to achieve complete inhibition of adrenals in patients of hyperthyroidism.
The results of the present work demonstrated that thyroid hormone can play a major part in the pituitary response to stress.Several explanations of the
